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A highly-sensitive rapid sandwich immunoassay (IA) was developed for the detection of human
fetuin A (HFA), which is a specific biomarker for hepatocellular carcinoma and atherosclerosis,
and associated with arthritis, cardiovascular diseases, malaria, diabetes and metabolism-
associated syndrome. It employs the one-step antibody (Ab) immobilization procedurel, where
the anti-HFA Ab, mixed with 1% (v/v) 3-aminopropyltriethoxysilane (APTES) in the ratio of 1:1
(v/v), were dispensed to 96-well microtiter plate (MTP) wells and left incubated for 30 min,
which leads to the leach-proof binding of capture anti-HFA Ab to the MTP (Fig. 1A). The
developed IA has significantly reduced overall immunoassay duration, many-fold higher
sensitivity, reduced complexity and lower cost than the conventional and our previously-
developed IA proceduresz'6 (Fig. 1B). It detects HFA in the dynamic range of 4.9-20,000 pg
mL™" with the limit of detection and analytical sensitivity of 7 pg mL" and 10 pg mL™. The intra-
and inter-day variability were 1.2-8.5 and 2.1-10.2, respectively, while the EC5, was 2.6 ng mL’
! The developed IA had no interference with the immunological reagents (Fig. 1C) and
correlated well with the commercial kit. It detects HFA concentrations spiked in complex
patient sample matrices i.e. diluted whole blood and plasma (Fig. 1D). The Ab-bound MTPs,
stored at 4°C in 0.1 M phosphate-buffered saline (PBS), pH 7.4, were found to be highly stable
as there was no decrease in their functional activity even after 6 weeks. Therefore, the
developed IA can be reliably employed in the clinical, industrial and other bioanalytical
settings. It has tremendous potential for the development of highly-sensitive in vitro diagnostic
kits and biosensors for numerous disease biomarkers and analytes.
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Figure 1. Highly-sensitive rapid sandwich IA for human fetuin A. (A) Schematic of the IA
procedure, (B) Comparison of the developed IA with our previously developed and commercial
IA procedures, (C) Experimental process controls, (D) Detection of HFA concentrations spiked
in diluted human plasma and whole blood, and (E) Stability of anti-HFA Ab-bound MTPs

(stored at 4°C in 0.1 M phosphate-buffered saline (PBS), pH 7.4).




